Objectives: Chronic opioid therapy for chronic noncancer pain has increased dramatically in recent years. Research on associated risks has typically focused on opioid abuse and dependence, and opioid misuse or aberrant drug use behaviors, but these risks have been defined from the providers' perspective. The aim of this article was to develop a psychometrically sound method for assessing difficulties patients attribute to chronic opioid therapy.
C hronic opioid therapy (COT) for chronic noncancer pain has increased in recent years. 1,2 Rates of COT are higher among those with mental health and substance abuse problems. 3, 4 Rates of problems with prescription type opioids, including nonmedical use, addiction, and fatal overdose have also increased in recent years. [5] [6] [7] Research concerning problems with COT has typically focused on opioid abuse and dependence, opioid misuse, or aberrant drug use behaviors, but prior research has several limitations. Diagnostic and Statistical Manual of Mental Disorder-IV (DSM-IV) abuse and dependence diagnoses 8 for prescribed opioids have been shown to have poor correspondence with clinical assessments of problematic use. 9, 10 Recent research has shown that among chronic pain patients on opioids, the traditional DSM IV diagnostic categories of dependence and abuse are distinct from many of the misuse problems that patients report. 11, 12 The most appropriate approach seems to be that of the American Society of Addiction Medicine, which characterizes addiction in the context of pain treatment with opioids as including any of the following 3 elements: (1) adverse consequences, (2) loss of control, or (3) preoccupation with obtaining opioids. 13 However, earlier research with pain patients on COT indicates a range of salient problems beyond addiction. 12 In general, potential difficulties with COT from the patient's perspective have not been studied. New perspectives and approaches are needed.
Opioid misuse and aberrant drug use behaviors include such phenomena as borrowing medications, using nonprescribed drugs, or requesting early refills. [14] [15] [16] However, these types of behaviors can be interpreted as a consequence of misuse or pseudoaddiction. Furthermore, they are defined as problems from the perspective of the prescribing clinician, rather than from the perspective of the patient. Focus on these behaviors may contribute to an adversarial relationship between physicians and patients receiving COT. Programs that have used evidence of misuse or aberrant behavior to discontinue COT have led to substantial proportions of patients being lost to follow-up, with questionable clinical outcomes. 15, 17 In addition, research on aberrant drug using behaviors may not capture the full range of problems that patients experience with prescribed opioids.
Psychosocial problems are commonly observed among chronic pain patients on COT, [18] [19] [20] but prior research has not assessed the extent to which patients themselves attribute these problems to their use of opioid pain medicines. Understanding the problems and concerns that patients specifically attribute to their use of prescribed opioid pain medicines is one important step toward clarifying the extent and nature of difficulties that patients receiving COT experience. This is particularly important given the dramatic increase in prevalent long-term opioid use for chronic, noncancer pain nationally, and an increase from 2.4% to 4.7% of all adults from 1997 to 2005 in the health plan in which this research was carried out. 2 Another analysis from the same study indicates that although longterm users represent a minority (5.6%) of the total proportion of individual episodes of opioid use, they represent a majority (80.6%) of the total morphine equivalents dispensed. 1 This article develops psychometrically sound methods for assessing difficulties with COT as perceived from the patients' perspective, focusing on problems and concerns that chronic pain patients attribute to their use of prescribed opioid medications. This study refines the measurement of opioid-related difficulties based on the patients' perspective. On the basis of earlier studies 11, 12 and clinical experience, we expected to find 2 domains of difficulties: psychosocial problems attributed to opioids and concerns about control of opioid medicines.
MATERIALS AND METHODS

Setting and Participants
Data used for these analyses were obtained from a survey of adults, aged 21 to 80 years, who were current recipients of COT for chronic noncancer pain. This survey was conducted as a component of CONSORT-CONsortium to Study Opioid Risks and Trends among Group Health (GH) patients. 1 GH provides comprehensive care on a prepaid basis to approximately 500,000 persons in Washington State who are demographically representative of the general population.
Inclusion/Exclusion
Eligibility criteria included filling at least 10 opioid prescriptions and receiving at least 120 days supply in 1-year period before the sample selection date, with at least 90 days between the first and last opioid dispensing in that year. These criteria for long-term opioid use have been shown to predict a high probability of sustained opioid use 1 year later. 1 Use of opioids was ascertained from GH's electronic pharmacy database. Additional eligibility criteria were continuous enrollment in GH for at least 1 year before sampling and enrollment at a Western Washington Group Health clinic. To narrow the population to chronic, noncancer pain patients, patients were excluded who had received a cancer diagnosis in the Western Washington cancer registry (with the exception of nonmelanoma skin cancer) or who had 2 or more cancer diagnoses in the automated visit records in the year before sampling. For the analyses in this article, only those respondents who reported having used opioid medications in the 2 weeks before the interview were included, excluding only a small number of respondents (47 of 1191, 4%). These patients were excluded because several items in the scale being developed measured issues related to opioid use in the prior 2 weeks.
Sampling
To obtain adequate numbers of respondents with higher doses of opioids, potentially eligible patients were stratified into 3 equally sized groups based on the average daily opioid dose dispensed over the past year: persons receiving less than 50 mg morphine equivalent dose (MED) per day; 50 to less than 100 mg MED per day; and those receiving 100 mg MED per day or more.
Telephone Survey Procedures
Patient interviews were conducted between June and November 2008. A letter explaining the study was sent to all potentially eligible patients, with a 2-dollar bill included as a pre-incentive. GH's Survey Research Program's interviewers then called potential participants. The interviewers, highly experienced in research interview techniques, used a Computer-assisted Telephone Interview. Potential participants were told the telephone interview would take 25 to 30 minutes and were asked for permission for study staff to access their electronic healthcare data from the time they enrolled in GH until 3 years after the interview. Before starting the interview, staff asked respondents for their birth month and year to confirm their identity. All interview questions were fully structured and research interviewers received training on the survey questions and format. Interviewers were required to successfully complete a test interview with supervisors before they were allowed to begin interviewing participants. Calls with participants were randomly audited by survey research supervisors to ensure fidelity to interview protocols (participants were informed that calls could be monitored for quality assurance purposes). Remuneration of $20 was mailed to patients who completed the interview. The GH Institutional Review Board approved all study procedures including the use of oral informed consent.
Assessment of Problems and Concerns
To determine whether psychosocial difficulties were specifically attributed to prescribed opioids by the patients interviewed, questions were developed that asked respondents about problems that they perceived were related to their use of opioids. Items were included based on a previous interview study (n=778) with identical inclusion criteria, that asked a broader array of questions regarding problems and concerns related to opioids including the full Prescription Drug Use Questionnaire (PDUQ) 13 and DSM-IV for opioid abuse and dependence. 11 For this earlier study, interviewers, who used a Computer-assisted Telephone Interview, documented respondents' comments about specific items and the instrument as a whole. All of these comments were reviewed by one of the authors (C.J.B.) and informed development of interview questions for this study. In addition, the coverage of items included in this study was reviewed by 2 of the co-authors who have extensive clinical experience with chronic pain patients on opioids, a psychiatrist who works in a pain clinic at an academic medical center (M.D.S.) and an internist/addiction specialist who works in an adult medicine clinic in a large public hospital (J.O.M.). We also drew on the research literature, considering the specific items used in other studies from content and statistical perspectives.
Item frequencies were documented with 5 or 3-point Likert scales. Items and response scales are detailed in Appendix A. Several items pertaining to patients' concerns about opioid use were based upon items from the PDUQ. The response scale for the PDUQ-derived items was changed from binary to a 5-point Likert scale to increase the sensitivity of the items. The time frame for the questions was made more specific and uniform with a focus on recent problems and concerns related to opioid use from the patient's perspective. Most of the psychosocial problem questions were analogous to cognitive symptoms or side effects and the goal was to relate these recent problems to recent opioid use. A short time frame was used (2 wk) for these items to ensure accurate recall. Items addressing control concerns were about events or concerns that occur with lower frequency, thus a longer time frame was used (1 y) to ensure adequate yield and to identify clinically important events that may occur less frequently. Item response prevalence from similar items in a similar study population informed the time frames used for these questions. 12 Items 1 through 8 address psychosocial problems attributed by patients to opioid use, and items 9 through 15 address concerns about control of opioids from the patients' perspective (Appendix A). An item about the helpfulness of opioids (number 16) was included as a patient-centered measure of opioid benefit, but was not scored as part of the scale.
Item and Scale Scoring
To assign equal weight to each item, the maximum score for each item was 4 and the minimum score was 0. On the basis of results of exploratory factor analyses (EFA) in the derivation sample, some Likert-type items were recoded as binary for scoring and interpretation. Specifically, items assessing the level of agreement with a statement were recoded as binary and were scored as 4 for responses of ''agree'' and ''strongly agree'' and 0 otherwise. Two items (questions 5 and 6) which used a 5-point scale to document frequency of events from a range of ''never'' to ''always or almost every day'' were assigned scores from 0 to 4. The same 0 through 4 scoring was used for an item (question 8) which measured how bothersome side effects were from ''not at all'' to ''extremely.'' Question 7 which used a 3-level frequency scale, never, ''once or twice,'' and ''3 or more times'' was scored 0, 2, and 4, respectively. Total scores were created by summing the scores for all items. Recoding items in this manner allows for simpler scoring and yielded a better fit in the derivation sample. This scoring is also easier to interpret because 11 of the 15 items are scored based on whether the respondent agreed with the statement or not. We report psychometric analyses for both the original and the recoded scoring methods for comparison.
Statistical Analyses
Factor analyses were conducted on the original scoring of the items and on recoded items. Respondents were randomly divided into 2 samples: a derivation sample (N=573) and validation sample (N=571). With the derivation sample, EFA were conducted. Factor analytic procedures were selected according to the distributional characteristics of the data. This consisted of factor analyzing responses to the items using the robust weighted least squares parameter estimation procedure for categorical data (Muthe´n B, du Toit SHC, Spisic D, 1997, unpublished manuscript), which allows for missing data to be taken into account by the usual approach of maximum likelihood and the missing at random assumption, 21, 22 and with an oblique, geomin rotation. 23, 24 Missing responses accounted for less than 1% of the data: 0.49% with the derivation sample and 0.45% with the validation sample.
To compare the dimensionality of the factor pattern derived from the original scoring and the recoded scored items, coefficients of congruence 25, 26 between the exploratory factor loadings were calculated. The values of these coefficients were assessed according to the guidelines used by MacCallum et al 27 (0.98 to 1.00=excellent, 0.92 to 0.98=good, 0.82 to 0.92=borderline, 0.68 to 0.82=poor, and below 0.68=terrible).
On the basis of the results of the EFA, the responses to the items from the validation sample were used in a confirmatory factor analysis (CFA), using the same weighted least squares parameter estimation procedure, allowing the latent factors to be correlated. All factor analyses were conducted with the MPLUS software. 28 The number of factors to extract with the EFA was determined by considering 3 criteria: comparison of the obtained Eigen values with those derived by parallel analysis and the SAS program provided by O'Connor (2000), the interpretability of the factors derived, and the values of indices of model fit. [29] [30] [31] CFA was based on the exploratory results and its adequacy assessed by similar indices of model fit. These indices included the comparative fit index (CFI), 32 the Tucker-Lewis incremental fit index (TLI), 33 the root mean square error of approximation (RMSEA), 34 the standardized root mean square residual (SRMR), 35 and the weighted root mean square residual (WRMR). 36 The magnitudes of the fit indices were evaluated on recommendations given by Hu and Bentler, 37 Yu and Muthe´n, 38 and Yu, 39 and consideration of the non-normality of the data (>0.95 for the CFI and TLI, <0.06 for the RMSEA, <0.07 for SRMR, and <0.95 for WRMR).
RESULTS
Sample Characteristics
A total of 1191 interviews were conducted among the 2109 who were approached and met eligibility criteria per electronic records, for a response rate of 56.5%. Of the respondents, 47 had not used opioids in the past 2 weeks and were excluded from analyses because they were skipped out of questions pertaining to opioid use in the prior 2 weeks, leaving a study population of 1144. Tables 1 to 3 present the demographics, pain problem, and opioid use characteristics of the derivation and validation samples. Samples did not differ significantly (P<0.05) on the variables of interest, except for a slight difference in ethnicity. The proportions of White, African-American, and those of other ethnicities were 82%, 4%, and 13% for the derivation sample compared with 85%, 6%, and 9% for the validation sample (w 2 =7.07, P=0.03). Almost all (98%) reported 2 or more pain problems in the prior 6 months with back and leg pain the most common types. The average number of days in pain in the prior 6 months was 165 and the average pain intensity was 5.9 out of 10. Opioids were taken on average 13 of the prior 14 days.
For individual items, patients infrequently attributed specific psychosocial problems to opioids. For instance, the proportion reporting they agreed or strongly agreed that opioids ''caused me to lose interest in my usual activities'' was 10% and that ''side effectsy interfered with your work, family, or social responsibilities'' was 9% (Table 4) . A larger proportion reported they were worried about control of opioid pain medicines, including that they ''might be dependent on or addicted'' (31%) and that they wanted to ''stop usingyor cut down'' (38%). An item included in the scale (number 16), but which was not scored asks ''how helpful have you found opiate pain medicines in relieving your pain?'' to which 61% responded very or extremely.
Factor Analyses
The results of the EFA with the derivation sample indicated a 2-factor solution best fit the data ( Table 5 ). The indices of fit were marginal with the original scoring of the data, especially the CFI=0.913 and the RMSEA=0.095. However, with recoded items, excellent indices of fit were obtained: CFI=0.995, TLI=0.997, RMSEA=0.018, and SRMR=0.052. Coefficients of congruence between the factor structures obtained with the original and recoded items were high, 0.982 for the factor or subscale designated as Problems and 0.957 for the factor or subscale defined as Concerns, indicating excellent and good similarity of the underlying dimensions, respectively. With the recoded data, item 4 had a salient loading on both factors (0.500 and 0.363), where a salient loading is defined as being 0.316 (approximately 10% of the variance) or higher. This may be because of the effect that when recoded there is sparseness in the value; that is only 8.0% would be coded as one and the remaining 92.0% of the responses as 0. Item 6 had large loadings, 0.92 for the original scoring and exceeding 1 (1.01) for the recoded items. Such high values are appropriate, but perhaps indicate a high degree of multicolinearity with this item and other items defining this factor. 40 The CFAs with the validation sample indicated that the same 2 factors were easily replicated and produced similar indices of model fit compared with the exploratory results ( Table 5 ). With the original scoring, the indices were CFI=0.905, TLI=0.958, RMSEA=0.106, and WRMR =1.505; whereas the solution with the recoded items again revealed excellent indices of model fit: CFI=0.982, TLI=0.987, RMSEA=0.032, and WRMR=0.865. Internal consistency reliability was estimated with Cronbach's a coefficient. 41 The internal consistency of the Problems subscale exceeded 0.80 for the original and recoded versions in both the derivation and validation samples ( Table 5 ). The internal consistency of the Concerns subscale exceeded 0.75 for the original version for the derivation and validation sample, but the recoded version had internal consistency that was lower than 0.70. Alpha coefficients for the total scale, combining both factors, were similar for both samples: 0.87 and 0.82 with the derivation sample for the original and recoded items, respectively; and 0.87 and 0.81 with the validation sample for the original and recoded items, respectively.
Distribution of Scale Scores
The distribution of scores for the Problems and Concerns subscales and the combined scale score are presented in Table 6 and Figure 1 . A cutpoint of 8 was selected as a medium score level and 16 as a high score. These scores generally correspond to endorsing 2 and 4 items, respectively. These cutpoints were used for the subscales and the combined scale. For the Problems subscale, 15.7% had a medium score and 8.0% a high score. 
DISCUSSION
In this study, we assessed patients' difficulties with COT and found 2 types of difficulties: opioid control concerns and psychosocial problems. The patient-centered approach of the 15-item instrument that we propose is unique in both its perspective and potential uses. By eliciting patients' own experiences with opioids, rather than focusing on aberrant behaviors which can create a pejorative or adversarial perspective, we believe the instrument can provide value in the clinical setting by informing and guiding dialog between provider and patient. Scale scores and cutpoints were presented as a way to summarize the frequency of different levels of problems and concerns. The intent of these scales is to identify patient problems and concerns attributed to the use of opioids, not as a screening scale to identify problem patients. The recommended cutpoints are offered for circumstances in which it is useful to report grouped data, not as thresholds for identifying patients with abnormal results. Several instruments to identify opioid misuse or aberrant behaviors have been developed; however, reviews indicate that no instrument or conceptual approach has been shown to work best. [42] [43] [44] The Problem subscale asks the patient whether, from their perspective, opioids are related to problems with mood and cognition, providing the patient and clinician an entry point for discussion of psychological symptoms as well as potential negative impacts of opioids on well-being. The questions about patients' function within the scale directly address whether opioids are impairing one's ability to function, an issue that initially may be of secondary import in physicians' or patients' minds compared with pain control. Impaired functioning as a direct consequence of opioid medicines rather than the pain conditions for which they were prescribed is a critical issue that may not be routinely addressed by physicians in deciding whether to authorize refills of opioids for chronic noncancer pain. The time frame assessed for most of the Problems subscale items was 2 weeks. The endorsement rates for these items were relatively low, the most commonly endorsed item, opiate medicines caused me to feel ''sluggish or sedated,'' was endorsed by 17% of patients. It is possible that this 2-week time frame resulted in lower estimates of opioid-related problems than would be observed with a longer reporting window.
Some of the items in the Concerns subscale have been previously shown to be distinct from DSM-IV opioid abuse and dependence. 11 It is difficult to know whether these concerns represent insight into uncontrolled opioid use with negative social consequences or simply a fear of loss of control based on concerns expressed by family or society. The psychometric analyses presented here cannot answer this question. It is, however, a question that patients and their physicians may wish to explore as part of a discussion of the risks and benefits of COT.
Addiction is a commonly voiced concern in the setting of COT, and the incidence of iatrogenic opioid addiction continues to be debated. We believe the Problems and Concerns subscales provide a more collaborative frame-work for discussing problems with prescribed opioids. They identify common negative consequences of opioids recognized by chronic pain patients treated with opioids. Related research based on the same dataset examined the relationship of the Problems and Concerns subscales with measures of psychosocial dysfunction and aberrant drug use behaviors. 45 These findings indicate that patients who attribute problems to opioid pain medicines are significantly more likely to have psychosocial problems, including depression and anxiety, and that patients who express concerns about control of opioid pain medicines are more likely to manifest aberrant drug use behaviors. However, the Problems and Concerns subscales are distinct from primary mental disorders or addiction, rather, they reflect the patient's views of difficulties they are experiencing with opioid medications. Although it is important to assess patient perspectives on problems they attribute to opioids, it is also essential for clinicians to independently evaluate whether patients using opioids are experiencing problems indicative of depression or addiction.
This study examined long-term opioid therapy among chronic noncancer pain patients in a large integrated healthcare plan, most of whom were insured through employment or Medicare. This is a population that might be considered to be stable and therefore less likely to exhibit aberrant behaviors or other problems related to opioids. However, half of the patients in this sample reported 2 or more problems or concerns that they attributed to the use of prescribed opioid medications. The likely impact of inclusion criteria that required long-term use and the exclusion of those with no opioid use in the prior 2 weeks may have been to exclude patients who discontinued opioid use because of opioid-related problems or concerns about becoming addicted to opioids. Despite this sample restriction, about half of the patients in this study reported problems attributed to the use of prescribed opioid medicines. Reasons for discontinuation of opioids are important area of investigation, although it is beyond the scope of this study.
Limitations of this study include a cross-sectional, observational design, and the use of automated pharmacy data to document opioid prescriptions. However, the days supply and number of days used in the past 14 was high, and earlier research indicates enrollees report obtaining more than 90% of their prescriptions from GHC. 46 Content validity was not formally determined for the survey questions in this interview study. It is possible that other important issues to patients about their pain and opioid use were not addressed. Items were developed on the basis of an extensive review of the literature, previous experience with a large, interview study with the same population, and clinical experience of several authors. Construct validity of the Prescribed Opioid Difficulties Scale, the correspondence with related concepts, is addressed in a related paper summarized above. 45 We relied on self-report for the attribution of mood and cognition problems to opioids. It is important, and difficult, to try to determine what factors might be causing problems that patients attribute to their use of opioids. The survey questions address the patients' perceptions; the degree to which they correspond to the actual relationship between opioids and reported problems could not be determined. Regardless, addressing the patients' perception of these issues through a dialog with the clinician seems worthwhile. These results are limited to chronic pain patients on COT. It would not be appropriate to generalize results to those with using opioids for acute pain conditions, those with chronic pain who discontinued opioid therapy after brief trials, or those with cancer-related pain.
Although a significant proportion of patients attributed problems and concerns to their opioid medications, most also identified opioids as very or extremely helpful for pain relief. These data cannot determine the reasons for this discrepancy or how patients and providers can best balance the risks and benefits of COT, although it highlights the need for further research exploring these phenomena. Future research should also explore the extent of patientperceived problems and concerns attributed to the use of prescribed opioids in different populations and settings. It would be valuable to study the potential utility of this instrument in informing patient evaluation, prescribing decisions, and subsequent health outcomes.
This research on COT focused on the patients' perspective and linked perceived difficulties directly to opioids. The result was 2 subscales, Problems and Concerns, which identify previously unaddressed issues with opioids that are relatively common among patients on COT. These subscales may provide both an entry point and a framework for a critical dialogue about the pros and cons of opioid medicines for chronic pain.
